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l'M
any

econom
ic and social forces. have .em

erged that have kkirificant
im

pact on academ
ic research and graduate education. P

rO
m

inent
am

ong these
forces are the changing nature of the role that universities play in the N

ation's
'R

 &
D

 picture, relianE
e on F

ederal agencies
as sources of support,. and, iita recent

.years,
the financialdistress facing

institutionssrresulting from
 declining rates of.

'grow
th of research support and spfraling lationary conditions.

F
rom

 1953,.w
hen the N

ational S
cience F

oundation (N
S

F
) statistical series

on
academ

ic R
&

D
 expenditures began, to the`present, the proportion of

U
.S

.
.

research and developm
ent perform

ed in universities and colleges nearly
doubled.--T

hroughout this period, the N
ation has turned

increasingly tO
 its

academ
ic'institutions for -basic research'. T

oday,m
ore than one-half of the U

.S
.

basic research is conducted irithe-a
dem

ic sector, com
pared w

ith about one-
quarter in.1953. T

he.m
ain catalyst for

isgrO
w

th has 'been the F
ederal

-
G

overnm
ent4 w

hich doubled its support of academ
ic basic researth in the last

decade.

In recent .years:the grow
th in funding of acadeM

ic research hai sloved
considerably, F

or m
ore.thS

n a decade before 1969, annual increases w
ere;;in

double digits. S
ince 1973; how

ever, increases have been less than
3 percent pet.

year, as F
ederal support peaked, and leveled off. T

hese past tw
o years saw

 actual `',0,
declines in'real term

s w
ith rates O

f inflation exceeding;the grow
th

of revenues.
T

here are indications that in 1975, for the first rim
e, the

rate of 'inflation of
academ

ic R
&

D
 outstripped -that for higher education in general sinceresearch

requires heavier investm
ent in capital equipm

enfitem
s and contracted services

item
s recently subject to higher price increases than salaries and

w
ages.

T
he N

S
F

 S
urvey of S

cientific A
ctivities of Institutions of H

igher E
ducation,the

subject of this report, is designed to provide national statistics that
cast light on

these issues. T
hrough analysis of these data,

a better pichire is produced on the
im

pact of F
ederal P

olicy in supportof scientific endeavors.

T
he report w

as prepared in the D
ivision of S

cience R
esources S

tudies,
C

harles E
. F

alk, D
irector.

-
.

.

JanuA
lry 1976

H
 G

uyford 'S
tever, D

irector
N

ational S
cience F

oundationiii



general notes
ItT

he fiscal year 1974 N
S

F
 S

urvey of S
cie tific A

ctivities of Institutions of H
ighg

E
ducation covered 603 academ

ic institutions and 22 O
N

iversity-adm
inistered

F
ederally "F

unded R
esearch and

evelO
pm

ent C
enters (F

F
R

D
C

's). A
ll

institutions that grant doctorate -or m
aster's degiee's" in the sciences or

engineering, or per-tw
ined $50,000

r m
ore separately budgeted research

and d velopm
ent, w

ere surveyed.
4

,

O
ver 5 percent of the surveyed or anizations returned usable question-

nplre
A

ll of the 100 largest, R
&

D
 per orm

ers responded (accO
unting for 83

perce t of all academ
ic R

&
D

 expen itures). E
stiniates for nonrespondents

w
ere m

 e by N
S

F
 w

ith the im
putatio rate am

ounting to only 0,9 percent of
the R

&
D

 total. T
hus, figures show

n in his report represent universe totals of
scientific and engineering discipline

.
:

R
&

D
 expenditure data presented in

dins
report refer to separately pudgeted

N
esearch and developm

ent in the s ierices and engineering and exclude
departm

ental research expenditures
hich are analyzed separately as part of

the instructional program
s of universities and colleges. E

xcluded is research
perform

ed in the arts and hum
anitie

.

S
eparately budgeted research and deV

elopm
ent includes alt funds expended

fci activities specifically organized to produce research outcom
es and

com
m

issioned by an agency either eternal to the institution or separately -
ithin the institution.

d research) is "personar or "faculty"

budgeted by. an organizational unit,

D
epartm

ental research (nonspontore
research supported by general funds of the- departm

ent as a,specifically
assigned, departm

entally planned, or m
utually understood part. of the

faculty m
em

ber's total activity.

iv

V
' 4

R
 "C

urrent expenditures",ncludes all expenditures m
ade by the institution

'during tl%
 reporting period (fiscal year beginning July 1, 1973, and ending

June 30, 1974, or the institution's equivalent accounting period) from
 both

the unrestricted 'current.ftind and the restricted current funds. Included are
both direct and indirect cost. D

irect costs include the salaries and w
ages of

those w
orking on a research prO

ject, expenditures for sm
all equipm

ent
item

s,- m
aterials used,,,and other expenses specifically identified w

ith the
project. indirect costs are.those incurred by an institution in im

plem
enting

and, suppoiting the entire research project, including "unreim
bursed

indirect costs..'
.

T
he term

 "expenditures" differs. from
 the F

ederal accounting term
"obligations," w

hich reflect actual apards of funds by the reporting agency
'chi ring a fiscayear (July 1 torlune

regardless of w
hen these funds w

ere'
.actually spent by recipient institutions.

S
tatistics show

n in this report M
ay not add to totals or subtotals because of

.rounding.
-

A
ll percentage changes in 'trend statistics represent corpound annual rates.

U
nless constant dollars are specified, data show

n in this report are in term
s of

current dollars.

In the absence of a reliable R
&

D
 cost index, the toss national product (G

N
P

)
im

plicitS
riC

e deflator w
as used to convert R

&
D

 expenditures to constant
dollars.T

he G
N

P
 deflator includes the effects-of the price changes of all

goods and services in the 'econom
y and thereford'can only approxim

ate
changes,in .casts of inputs specifically related to'R

&
D

 -perform
ance.

1.,

acicnow
l.edgm

en,ts
.

'T
his report w

as prepared in -the D
ivision of S

cience R
esources S

tudies'
U

niversities and N
onprofit- Institutions S

tudies G
roup by R

onald S
. B

iggar and
Jam

es B
. H

oehn. M
. M

arg6 M
achen participated in the prepararion of statistical

m
aterial. T

hesurvey w
as conducted and the report w

ritten under the supervisiO
n

of R
ichard M

..B
erry, S

tudy D
irector. W

illiam
 1. S

te*it,F
lead of the R

&
D

A
'7.1,14-

E
conom

ic S
ttfdies S

ection,
provided

special,gutdaha.
.

.
.

't
"`'
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T
otal R

&
D

,expenditures in the academ
ic ector reached $3.0 billion in-1974,

up nearly 3 percent _over 1973; thisi grow
th rate is expected to continue

throU
gh .1975: W

hen m
easured in 1967 constant dollars, the 1974 total.

represents, a 5-percent decline..

A
7slight drop, less than one-half of 1,15.W

ent (8 percent in constaddollars)
F

ederal funding, w
hiC

h "accounts for )about tw
o-thirds of tfiek&

D
expenditures in univ'ersjtT

hs and colleges, w
as the m

ajor factor in this
reduced rate of grow

th. In 1974 F
ederal funding for R

&
D

 activities in all
sectors increased less-than 3 .percent, (a 2-percent decreaS

e in constant
dollars).

.

T
he separation of the C

harles S
tark D

raper Laboratory from
 the academ

ic
,sector into the independent nonprofit sector w

as a significant factor in the
sm

all Increase in total R
 &

D
 expenditures and the slight decline in F

ederal
support.

aetw
een 1973 and 1974 basic research increased 5 percent to $2.1 billion,

com
pared w

ith a 2-percent decline in applied research and developm
ent.

B
etw

een 1970 and 1973, how
ever, basic research increased 5 percent per ybar

.w
hile applied research and developm

ent increased 18 percent annually. In
constant dollars 1974 basic research expe ditures w

ere 6 percent below
 1972

funding revels.

A
lthough total R

&
D

 epxendrtures increa
percent during the decade ending in
significantly am

ong fields of science. R

ed at an average annual rate of 9
1974, this rate of grow

th varied
0 expenditures in the environ-

m
ental sciences increases in the m

bst rapli rate-16 perc'ent per year, w
hile-

the physical sciences increased at the slO
ivest rate-5 per4;nt annually.

B
etw

een 1968.and 1974 R
&

D
 expenditures of publicly controlled academ

ic
institutions increased 8 percent per year, com

pared w
ith a 3-percent annual

increase in private" institutions. T
he share' of academ

ic research and
developm

ent perform
ed by private 'U

niversities and colleges dropped from
43 percent in 1968 to 37.percent .in 1974.

T
he top 100 universities, in term

s of R
&

D
 funds, accounted-for 83

percent of
both total and F

ederal R
&

D
 funds in the academ

ic sector in. 1974. T
his share

dropped steadily since the high of 87 percent w
as-recorded in 1966. T

he 20
largest R

&
D

 perform
ers dropped from

 46 percent of the academ
ic sector's

total in 1966 to 36 percent in 1974. T
he exclusion of D

raper Laboratory from
the academ

ic sector in 1974 accounts for a 2'percentage point reduction in
the concentration- of R

&
D

 expenditures am
ong the top 100 institutions.

Institutions granting doC
torate degrees accounted for 97 percent of current.

R
&

D
 expenditures in 1974. T

hispercentage has rem
ained constant for the last

10 years.

C
ar-A

lai eX
pepditures for scientific 'activities in universities and colleges

totaled $837.m
illion in 1974, 22 prcent below

 the $1.1 billion spent in the
peak year of 1968. S

ince 1968, F
ederalluncis used for capital purchases

declined 33 percent, from
 $340 m

illion to $28 m
illion in 1974.

.1.

R
&

D
 -expenditures in university -adm

inistero F
ederally F

unded R
esearch

and D
evelopm

ent C
enters (F

F
R

D
C

's) totaled $865 m
illion in 1974,

up 6
percent over the $817 m

illion expended in 1973, M
ost of the increases cam

e
in the physical sciences and engineering w

hich together accounted for 83
perC

ent of all R
&

D
 activities in F

F
R

D
C

's during 1974.
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IN
T

R
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T
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N
T

he N
ational S

c
data on scientific R

&
(1) F

ederal agencies;
(4) independent no
ex endittves of U

.S
.

the S
urvey of S

cienti
survey series w

as ins
technology activities
on the 1974 survey
provide tim

ely data

T
he follow

ing p
this report: S

ource
R

&
D

 activity (basic r
grouped by highest
ranked by total and
institutions. S

epara
universities and coil
expenditures and i
engineering. D

etail
"lim

itations of the C
IA

N
ational S

cience
E

ngineering A
ctivities at

R
esource,- S

tudies H
ighli

T
erm

s in F
Y

 1974," A
pril

nce F
oundation serves as the national statistical center for

resources covering the four m
ajor sectors of the econom

y:
(2) private industrial firm

s; (3) colleges anckuniversities; and
rofit organizations. T

his report deals exclusively w
ith R

&
D

institutions of higher education and presents the results of
is A

ctivities of Institution's of H
igher E

ducation, F
Y

 1974. T
his

tuted in 1954 to obtain statistical inform
ation on science and

of universities and colleges. D
etailed statistical tables based

sults w
ere published in advance of this report in order to

or interested users.1

incipal characteristics of R
&

D
 expeinditurcs are exam

ined in
f funds; distribution am

ong fields of science; and type of
earch, applied research, and developm

ent). Institutions are
egree granted, type of control (public, private, etc.), and

F
ederal R

&
D

 expenditure size, w
ith subtotals for every 10

data are sum
m

arized for F
F

R
D

C
's adm

inistered by
ges. A

lso included a;e separate chapters dealing w
ith capital

struction and departm
ental research in the sciences and

regarding scope, coverage, m
ethods of estim

ating, and
a are presented. in the technical notes in appendix A

,

oundation, D
etaileC

I S
tatistical T

ales. E
xpenditures for S

cientific and
iniversities and C

olleges, F
iscal Y

ear 1974 (N
S

F
 75-318).1975; and S

cience
dus. "S

eparately B
udgeted A

cadem
ic R

&
D

 E
xpenditures D

ecline in R
eal

1. 1975 (V
%

 as'iungton, D
.C

. 20550)..
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Section 1. C
U

R
R

E
N

T
 R

f D
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X
PE

N
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E
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N
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E
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G
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E
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T
he N

ation's universities and colleges reported $3 billion in current R
&

D
0 expenditures for 1974, or 9 percent of the estim

ated.. total 'research and
developm

ent conducted bY
 ail sectors of the econom

y. A
lthough this percentage

,_, has
doubletrP

er th
last 20 ydars, the' 3-percent annual grow

th betw
een 1973`and

1974 m
arks a -cons' erable slow

dow
n from

 T
he 10-percent annual grow

th rate
reported in the

64-7.3 period. T
w

o significant factors contributed to the sm
all

increase in
expenditures in the 1973:74i period: (1) a leveling off of F

ederal
R

&
D

 support to the academ
ic S

ector in 1973! and (2) a reclassification of D
raper

Laboratory, form
erly partpf theM

assachusetts Institute of T
echnology (M

IT
) into,

an independent nonprofit 'corporation, .reiulting
$55 m

illion decline in
:Iw

a

academ
ic R

&
D

 expenditures. B
ased on N

S
F

 projecti ns, another sm
all increase of

about 3 percent is expe6ted in 1975,largely
because of the leveling off of F

ederal
support./

M
easured in

. term
s of constant 1967

'dollars, R
&

D
 'expel

academ
ic sector declined 5 percent betw

ee 1973 and 1974, w
he

rate, of inflation w
as 8 percent. A

s a result, n actual term
s, the tot

effort isonly 4 percent above 1968 expendjtk re levels com
pared w

ith
in 1973. F

ederally financed R
&

D
 expenditures are 4 percent below

w
hen converted to constar

ditures in the
the national

1974 R
 &

0
10 percent
968 levels

S
ee N

ational S
i len( c j oundatiop,-N

tifional P
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ecoup e.
I unds &

 A
 fariputver in

the O
w

ed S
tates. 19534975 (N
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R

evenues from
 extram

ural sources support nine-tenths of all expendit res
foi R

&
D

 perform
' nce in universities and C

011eges.T
he F

ederal G
overnm

ent
provided $2 billion, or 67 percent, of all ,academ

ic.R
&

D
 expenditures in 1974,

daw
n from

 the 74-percent peak retorded in .1966. R
educed grow

th in R
&

D
funding from

 F
ederal agencies, up only 1 percent betw

een 1972 and 1973,i and
the reclassification of D

raper Laboratory in 1974, have resulted in zero grow
th in

federally financed R
&

D
 'expenditures.

S
tate and local governm

ent R
&

D
 support com

bined incrgased from
 $172

m
illion, or a low

 of 8 percent of the R
&

D
 total.in 1968, to a high abf 11 percent, or

$329 m
illion in 1974. R

&
D

 support from
 industry, although accounting for only 3

percent of the academ
ic total, increased from

 $86 m
illion to $96 m

illion betw
een

1973 and 1974, the fastest rate of any funding source-12 percent.

Institutional funds that universities and colleges w
ere free to designate for

researchand developm
ent at'hounted to $340 m

illion in 1974op 8 percent over
the $314 m

illion reported in 1973. In'the 1964-74 decade institutional funds have
increased from

 a low
 of 8 percent in 1964 to 11 percent of all academ

ic R
&

D
funding in 1974,

,

;!-
`.....- 440, ,

",,,
In the 1964-74 decade federlilly financed R

&
D

 expenditures dropped from
 a

high of 74 percent of all academ
ic R

&
D

 expenditures in 1966 to a low
 of 67 percent

in 1974. R
educed grow

th in federally financed R
&

D
 expenditures and greater

reliance on industry and S
tate governm

ents as sources of R
&

D
 funding has

increased the non-F
ederal share of academ

ic research to a high of 33 percent in
1974.
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T

he share of total U
.S

. basic research expenditures perform
ed, by the

academ
ic sector increased significantly in the1964-74 decade. U

niversities and
colleges, the perform

ers of the largest am
ount of basic research, increased their

share from
 44 percent to 54 percent, w

hile industry's share dropped from
 24

per( ent to 16 percent. T
he F

ederal G
overnm

ent's and other nonprofit
institutions' shares ranged betw

een 14 percent and .16 percent in every yc\ar
except 1970 w

hen the F
ederal share peaked at 18 percent.

In 1974 universities and colleges expended $2.1 billion for basic research,
double the $1 billion allocated in 1964. B

etw
een 1964 and 1970 basic research

expenchturps increased at an average of 10 percept annually, then slaw
ed to a 2-

percent annual grow
th rate from

 1970 to 1974..In constant diellars, 1974 basic
research expenditures w

gre 3 percent below
 1968 funding levels.
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setitlC

A
pplied research totaled $741 m

illion in 1974, up .4 percent from
 1973,

follow
ing a 31- percent' rise betw

een 112 and 1973. D
evelopm

ent, how
ever,

.

declined 25 percent in the 1973-74
peridd

to $126 m
illion. T

he reclassification of
D

raper Labcqatory, heavily engaged in developm
ent projects (over, 65 percent),

accounted for m
ost of the decline.
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B
etw

een 1973 and 974 R
&

D
 expenditures increased in (w

ry m
ajor science

area except engineering. V
ie life sciences (including biological and clinical

I
m

edical sciencesr .roS
e the Jam

est absolute am
ount from

 $1.5 billion in 1973 to
$1.6 pillion in 1974, or 6 percent. T

he environm
ental sciences show

ed the largest
percentage gain, 11 percent:w

hile piychology recorded the sm
allest rate of

increase, 2 percent. E
ngineering expenditures declined 10 percent, prim

arily(
because of the reclassification of D

raper Laboratory.

In the 1973-74 period, the pattern of federally financedit&
D

 support am
ong

the m
ajor sc sent e areas flugibkited significantly. M

oderate increases ranging from
2 percent in the social sciences to 6 percent in the environm

ental sciences w
ere

offset by declines of as m
uch as 17 percent in engineering and 18 percent in

"other sciences." T
he net elf ect.w

as a decline of less than 9ne-half of 1 percent in
total federally financed R

&
D

 expenditures.
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 evenditures
the life sciences totaled $1.6 billion in 1974, or 54

percent of 411 academ
ic research. B

etw
een 1964 and 1974 both life science R

&
D

e%
perlditutes and total academ

ic research increased at an average rate of 9
percent annU

ally. B
etw

een 1972 and 1974, how
ever, life sclehce expenditbres

rose 9 percent annually, w
hile total academ

ic R
&

D
 expenditures increased only 6

percent.
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W
ithin the life sciences,clinical m

edical research accounted for $709 m
illion,

or 44 percent of the total in' 1974. T
he biological sciences ranked next w

ith 33
percent, follow

ed by, the agricultural sciences w
ith 20 percent and-all other life

sciences w
it 4 percent. B

etw
een 1972 and 1974 the biological and agsricU

ltural
sciences com

bined increased 12 percent per year, w
hile the clinical' m

edical
sciences increased 8.percent annually.4

T
he federally financed share of life science expenditures rem

ained relatively
constant throughout the 1964-74 decade. T

he F
ederal share of 67 percent in 1964

Linw
ased to a high of 70 percent in 1968 before declining

to 65 per9ent in 1974.
W

ithin the life ,sciences in 1974, the federally fihanced share led. from
31

percent in the agricultural sciences to 76 percent in clinical m
edica

search. T
he

low
 proportion of.federally financed agricultural resierch ig'due

to the fact that
m

ost agricultural research is S
tate supported and isverform

ed in agricultural
experlm

ent stations 16cated at S
tate controlled academ

ic institutions (table 1):
4

4
S

eparate datolor biologicji 'anT
iigrItukural sciences are available for the first tim

e in 1974.
stim

ates for 1972 and 1973 w
ere developed

by
N

S
F

 based on data reported in the survey in 1974 and
sec ond:lry sources for earlier years.

T
able 1. T

rends in total and federally financed R
&

D
 expenditures

in the life science's at universities and colleges: selected years,

JD
ellars in thousands)

F
iscal

year

1964

1966 ,
1960
1970
1972
1971

1974

life sciences
A

gricultural ;Ind
m

edical
O

ther
biological sciences

Y
.

life sciences

P
ercent

T
otal

federally
financed

T
otal

P
ercent

fed0ally
find ced

,T
otal

P
ercent

federally
financed

T
otal

P
e ram

 t
federally
findced

$681,594
66.8

$315.471
56:1

S
320.086

80.3
S

46.037
46.1

872,336
68.2

422,483
59.7

389.618
80.3

60,235
50.0

1.037.031
69 9

490;607
62.5

477,346
80.0

69.078
53.0

1.194,249
68 2

547.193
61.2

549,121
78.6

97,935
48.9

1,352.601
65.4

682,296
v 58.6

604,987
74.2

§5.318
54.4

1,526.245
66.5

810,738
60.1

646,969
75.2.

60,538
60.6

1,616,337
65.1

849,241
55.4

709.395
76.1

57,701
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E
xpenditures for research and ddyelopm

ent in thephysical sciences totaled
$339 m

illion in 1974, or 11 krcent of all academ
ic research, dow

n from
 17 percent

in 1964. T
he 5-percent annual rate of grow

th for
physical sciences and the 4-

percent grow
th in physics iitlone from

 1964 to 197 w
ere the slow

est grow
th ratbs

of.any m
ajor fields of science.

T
hroughout .the 1964-74.0cade the physical sciences recorded the highest

phare of F
ederal support. ranging from

 a high of 06 percent in 1966 and steadily
dropping to a low

 of 80 percqnt. In 1974. F
ederally financed physical science

expenditures increased at an ;average annual rate of 4 percent during this decade;
far below

 thatiof any other.s'cience area (table 2).
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T
able 2. T

rends in total and federally financed R
&

D
 expenditures in the physical sciences

at universities and colleges: selected years
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P
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1otal
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1. rt.,'
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79.1
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76 9
76.1
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1964
1,216,989

86 4
1,T
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07 7

$'0 021.
1966

286,707
86 4

22,676
88 7

8' 955
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1r
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O
S

 4
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07 S
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"7
1976

107,310
839

10,597
03.4

102 002
1972

129.900
01.1

21,974
76 7

110 01r,
1971

.,
111,8111

111 8
24,0119

71.4
114 N

1
1974

119,435
800

24,840
70.0

11' 49

T
otal

.

P
ercent

federally
financed

.

s"'T
otal

P
ercent

federally
financ'ea

$119,570
91.9

$11,818
71.6

159.135
91.8

16,941
73.(

172,660
90.5

18,281
71.4

161,921
89.1.

24,790
76.9

161,053
06.3

36,050
710.

171,052
86,9

-24,404
80.3
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73.1
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ites-ra,the social sciences accounted for $245 m
illion, or, 8

percent of all academ
ic research in 1974, up from

 a 6-percent share in 1964 (chaili,
9). T

he 12-percent average annual grow
th rate sustained during this 10-year

period w
as second .only to the 15-percent annual rate recorded for the

environm
ental sciences. T

he tripling of social science R
&

D
 expenditures since

1964 w
as prim

arily due to large increases in m
ultidisciplinary social science

research and research in education.

T
he federally financed share of social science R

&
D

 expenditures varied
significantly in the 1964-74 decade. T

he F
ederal share increased from

 a low
 of 52

percent in 1964 to a high of 60 percent in 1968 before dropping lo 55 percent in
1974. N

early tw
o-thirds of all sociology research w

as federally financed, w
hile

F
ederal support in political science .anci econom

ics w
as 42 percent and 45

0

percent, respectively (table 3).
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T
able 3. T

rends in total and federally, financed R
&

D
 expenditures

in the social sciences aw
niversities and colleges: selected years
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P
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A
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62.0
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D
uring .1973-74 R

&
D

 expenditures of publicly controlled universities and
"c °H

em
 increased 6 percent to $1.91.)illion,,gesearch and developm

entin private
..Institutions declined.3 percent, prim

al* because of the reclassification of D
raper

Laboratory. t&
etw

een 1968 and 1974 pkiblic institutions m
aintained an 8-percent

annual rate of grow
th in R

A
4 expenditures, nearly.triple the 3-percent grow

th
achieved by private institiitb$44 In 1974 private institutions accounted for 37
percent of all academ

ic rp,getil-clit dow
n from

 a 43-percent share in 1968.
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P
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puncistion,
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1974'
:1974

.

F
ederally funded R

&
D

 expenditures accounted for
a decreasing share of the

total in both public and private institutions (table' 4). B
y 1974 the F

ederal
G

overnm
ent supplied 78 percent of the R

&
D

 funds used by privately controlled
institutions and 61 percent in public institutions, com

pared w
ith 83 percent and

66 percent, respectively, in 1968. I nthe 1973-74 period F
ederal R

&
D

 expenditures
in public institutions increased 3 percent com

pared w
ith

a 4-percent decline in
private institutions (because of the reclassification of D

raper Laboratory).

In 1974 publiC
 institutions, supported heavily by their respective S

tate
governm

ents, spent N
O

3 m
illion for agricultural research perform

ed prim
arily in

agricultural experim
ent stations. S

ince.m
ost of agricultural research is perform

ed
in public, S

tate supported institutions, private institutions spent only $21 m
illion

on agricultural research.

.T
rends 4. T

rends in total and federally financed R
&

D
 expenditures

at universities and colleges, by type of control: selected years

(D
ollars in thousandq

P
ublic institutions

P
rivate institutions

F
 ical

year
.

T
otal

F
ederal

P
ercent

ftklerally
financed_

T
otal

F
ederal

P
ercent

federally
financed

1%
0

$1,217,5110
,

$803,548
66.0

$931.1t39
$768,516

82.5
1970

1.367.812k*A
869,049

63.5
967,047

778,451
80.5

1972
1,622,897

1.024.078
63.1

1.053,614
814,855

77.3'
1973

.
1,801,641

1,T
43.747

.
63.5.

1,135,066
897,748

79.1
1974

1.912.134
1,174,839

61,4
1,105,257

858,636
77.7

.
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C
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B
ecause doctorate-granting institutions accounted for 97percent of all it&

D
expenditures in the academ

ic sectqr, the R
&

D
 expenditure*characteristicsM

 this
group coincided closely w

ith the overall pattern for all institutions: T
he doM

inant
characteristics of nondoctorate - granting institutions are as foll6W

s:

(1)
In the 197-74'period research and developm

ent its " m
aster's - granting

institutions increased
7 piercent, w

hile a . 7qrcent decline w
as

registered in both bachelor's and nonscienceA
egree-grantingN

n-
S

tittltiO
nS

.
4,

c
4'

7
(2)

In all noudoctoratelgranting institutions; the life sciences accounted for
34 percent of the R

&
D

 total, follovyad by the.social%
ciences w

ith 24

(3)

10

percent.
A

.4"'"

I

4

)
°

4

tirci.
1974,

cho

sciences 396.,

T
 4081:

101,101

P
hysical

sciences
11%

I
E

nvilontpental
sciences .*

E
ngine tidy

F
ederally financed R

&
D

 expenditures am
ounted to 61 percent of the

nond.octorate total. T
he F

ederal share, how
ever', ranged from

 56 percent
in m

aster's-granting institutions to 79 percent in institutions not granting
science degrees.

to.

4

Life
sciences

54%

Life
sciences

34%
.

E
nvironm

ental
.1C

iencets
E

ngineecinir

S
O

U
R

C
E

:N
stlanel S

clonciF
oundat1O

n.:.
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1.

ti

'.T
he M

iddle A
tlantic S

tates consistently ranked first in academ
ic R

&
D

 ----
eifien`ditures over the last decade. T

heir rate of grow
th flurina this

pe
d,

how
ever, w

as 0 percent per year com
pared to an 11-percech rate in the P

acific
S

tate3 and W
est S

outh C
entral S

tates. D
uring 1973-74, the M

iddleA
tlantic S

td.ses,
although still accounting for the largest am

ounts -$543 m
eton-show

edtiA
ly

a
2-percent grow

th rate. T
he N

ew
 E

ngland S
tates refItcted a decline of lipercent

in academ
ic R

&
D

 expenditures since D
raper Laboratory ifyi\lassaciyusetts w

as
reclassified into the independent, nonprofit sector.

T
able 5. D

istribution ofliiiaIR
&

D
 expenditureil the sciences and engineering

at U
niversities and colleges In 10 leading S

tates: selected years

(D
ollars to m

illions)

T
op 10

S
tates in

R
&

D
 expenditures

1964

T
otal, all S

lates
51.275

:C
alifornia

N
ew

 Y
ork

.

M
assachusetts'

T
exas

P
ennsylvania

Illinois
.

M
ichtgao

W
istopsin

O
hio

N
orth C

arolina
A

ll other S
tates,

P
ercent

change
3966

1968
1970

1972
19-73

1974
1973-74

1
S

1.715
$2,149

S
2,335

$2,677
52.937

S
 3.017

2.7
_ .

.
.

P
ercent distribution

._ . _
.

.
____-_______

114
'11 6

115
10.5

'12.1
129

130
3.2

11.7
it. 1

y
11.7

11,5
11.9

11.4.
.1.2

80
t$.9

1,
8.7

8.8
8 3

31613
'-16.7

31.4
3 7

4 4
4 4

4.7
5 1

10 9
5.6

5 5
..I3

5.6
4 9

4.5
4 8'

8.3
61

54
51

45
46

4.5
47

6.8
4 1

4 1
16

3 7
3.7

38
3.6

-36
28

1
I

32
3.3

3.1
33

33
2.0

3 1
3 0

3 2
.3 1

2.7
2.6

27
6.5

21
23

26
25

2,4
27

26
-1.3

.
41 8

40,4
39 9

42.0
41 8

4() 7
42.1

6.5

-
A

' E
X

( W
es D

raper I abotalory w
ith $55 m

illion in R
&

D
 expenditures T

his institution is c low
lier' as port-

of the m
all( thdoratavnprolit sector in 1974

Includes outlying areas Ind-ollites abroad

S
O

U
R

( (
N

ational 'K
lett«, I oundation

cf.

tJeograpnue aism
oution O

ttO
talfiE

tD
 expenditures in the

sciences and engineering at universities and colleges:

M
ountain

$186 m
illion

F
Y

 1974
.

.
-

W
est

N
orth C

entral
$232 m

illion
E

ast
N

orth C
entral

$490 m
illion

N
ew

 E
ngland

$294 m
illion

ter

M
iddle A

tlantic
$543 m

illion

;P
ac(((e

S
541 m

illion

4

outh A
tlantic

'4343 m
illion

C
ustg#`;;Ilitr!"

W
est /

S
outh C

entral
$220 m

illion

S
O

U
R

C
E

 N
ational S

cience F
oundation

E
ast

S
outh C

entral
$105 m

illion

$100 m
illion and ovor

II
50 100 m

illion
25 50 m

illion
Less than 25 m

illion
I
I

In 1974 C
alifornia and N

ew
 Y

ork together accounted for nearly one-fourth of
all

ace om
it R

&
D

 expenditures. T
hese tw

o
- S

tates
plus

five
others-

M
assack

setts, P
ennsylvania, Illinois, M

ichigan;and T
exas, each w

ith $100 m
illion

or M
ore in R

&
D

 expenditures-accounted for one -half of all'such expenditures
in 1.974 (table 5). In contrast, 21 S

tates yvith less than ($25 ;m
illion in R

&
D

expenditures *punted for only 9-percent of the academ
ic total.

S
ince 1972 C

alifornia m
oved ahead ofN

ew
 Y

ork as the leading S
tate in term

s
of academ

ic R
&

D
 expenditures. M

assachusetts, although
rem

aining third.
declined in relative im

portance. In the 1973-74 period S
outh..C

arolina
reported

th4 largest rate of increase-725 percent. T
hirteen other

S
tates reported increases

of at least 10 percent, w
hile M

assachusetts. N
ew

 H
am

pshire.and H
aw

aii reported
'-ct cc#Iihes 'O

f m
ore than 10 percent.

,

11



LoncenT
ration or K

ea/ txpenuit.uies

A
.

S
ince 1966,there has been a trend tow

ards w
ider

dispersion of R
&

D
 expenditures am

ong academ
ic

institutions (table 6). T
he proportion of research

perform
ed by the top 20 institutions dropped

steadily frO
m

 a high of 41 percent of the total R
&

D
expenditures in

1966 to 36 percent
in

1974.
Institutions in the 21 to 50 group and 51 to 100 group
m

aintained a constant share of about 26 percent
and 20 percent, respectively. T

he top 100 academ
ic

institutions accounted for 83 per ent of both total
and F

ederal R
&

D
 funding ip

7
after dropping

from
 a high of 137 percent record

1966. S
m

aller
-,..E

&
D

.perform
ing institutio, outside of the top 100

.grouping, increased their share of both total and
F

ederal R
&

D
 expenditures from

 12 percent in1966.
to 17 percent in 1974.

B
etw

een 1973 and 1974, 77 of the 100 largest R
&

D
perform

ers reported an increase in R
&

D
 expen-

dituies and 36 of these reported increases of at least
10 percent. T

he 23 institutions that
reported

declines show
ed rates ranging .from

 less than 1
percent to 15 percent (table B

-3).5 T
hese sam

e top
100 institutions show

 a m
uch m

ore neutral grow
th

T
able 6. P

ercent distribution of total and federally financed R
&

D
 expenditures

pattern w
hen F

ederal R
&

D
 rates of change are

grouped by universities and colleges w
ith largest R

 &
D

program
s: selected years

it

4

an,

analyzed. O
nly 59 institutions

reported R
&

D
increases w

ith 22 show
ing increases of at least 10

-percent.
F

orty
institutions, how

ever, reported
declines in F

ederal R
&

D
 expenditures,ranging from

less than 1 percent to 20 percents

T
his percentage oxt ludes the M

assachusetts Institute of
T

echnology w
hich dropped (loin $125 m

illion in 197 3 to S
77

m
illion in 1974 due to the re( lassitit anon of D

raper laboratory

1
2

t.

IP
ercentl

Institutiona)
group

1.20
21-50
51-100
A

ll other

,
1966

1970
172

1973
4

1974

T
otal

F
ederal

T
otal

F
ederal

T
otal

.federal,
T

otal
F

ederal
T

otal
- F

ederal
T

otal
F

ederal

41
45

26
24

20
19

12
12

402621'
14

43
.22

2114.

38262116

40252015
0

3826
-

2b,
17 .

41241916

3726
4 2017

412418

17
.

.

36

.
2621^
17

'

40241917

S
O

D
U

R
(I

N
ational S

cie4e F
oundation
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D
uring

the
period

of
expariding

science
,enrollm

ents and increasing
levels

of .F
ederal

support of research in the sixties, universities and,
colleges -doubled their instruction and research
facilities and equipm

ent expenditures
in

the
sciences from

 $529 m
illion in 1964 to a high of $1.1

billion .in
1968. S

ince 1968, how
ever, declining

graduate science enrollm
ents (3-percept decline

from
 1970 to 1973), increasing interest rates, and

reduced F
ederal support have resulted in a steady

decline (averagipg 4.percent per year) in capital

caot,loopditorkloi
livoqpnrot,,ondjtiltrtittldn,
end

tM
ilikinri of do114til

.

1
1970

-1972 1973 1974

ol1o4dlin4N
noppikkiriiiiilottoo4

.
609fIcg tkiioottscioA

rquiviciotk,

expenditures to $837 m
illion in 1974. In constant

dollars, capital expenditures N
ye been decreasing

at an annual rate of 9 percent per-year since 1968.

F
ederally financed capital expenditures as a

percent of the academ
ic total ranged from

 a low
 of

25 percent in 1964 to a high of 32 percent-in 1966
and 1968. S

ince 1972 the share has leveled off at 27
percent. T

he 26-percent annual grow
th rate of

federally financed capital expenditures in the 1964-
68 period and its subsequeO

t 9-percent annual rate
of decline from

 1968 to 1972 has contributed to the
large shifts in capital funding in the academ

ic
sector. In the 1973-74 period total, and F

ederal
support have retained essentially at the sam

e
level, althbugh in constant dollars,. declines of
percent and 7 percent, respectively w

ere re-
corded.

A
ll areas of science except the life sciences

shared in the sizable decline' of capital expend,L
itures during the 1968-74 period, w

ith declines
ranging from

 1 percent per year in the inter-,
disciplinary sciences to 17 percent per year in the
physical and environm

ental sciences com
bined.

Life sciences during the 1968-74 period continued
to increase, but at only 1.5 percent annually. Life
sciences am

ounted to $495 m
illion, or 59 percent of

the academ
ic total in 1974, up from

 42 percent in
1968. T

he physical and environm
ental sciences

e.

com
bined dropped from

 27 percent of the 1968
total to 14 percent in 1974. E

ngine ring d opped
sharply froin 14 percent of the 19'0 to al to-7
percent in 1973 before recovering to art 1

ercent
share in 1974.

C
g

-s
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14

o
accoun e

for 90 percent of all capital expenditures in the
academ

ic sector in 1974, the distribution of funds
by field and source w

as sim
ilar to the total. In

contrast, nondoctorate-granting institutions
al-

19eated 39percent of their capital expenditures for
engineering and 41 percent in the life sciences.
N

ondoctdrate capital expenditures also increased
10 percent from

 1973 to 1974 com
pared w

ith a 1-
percent decline in doctorate funding. T

he F
ederal

G
overnm

ent increased its share of capital funding
in nondoctorate institutions from

 17 percent in
1973 to 42cp.ercent in 1974.._

C
O

littai xPendkU
res to!,

00Y
ek3O

rnorkt it/d itO
truction in *kr O

f99,0
by W

O
 of risittutieksw

id
SO

W
 of Ito***

'1474

2%

Institutiopo
rill fr11110,

414;1;14;4044A
T

M
C

i'y,t

T
he 10 -leading S

tates in term
s of capital expenditures accounted for 65

percent of all suc4 ifunding in 1974. Institutions in alifornia increased their,
capital funding 42 pdrcent in the 1973-74 period and m

oved ahead of N
ew

 Y
ork

as
the leading S

tate w
ith $102 m

illion. N
ew

 Y
ork ranked second w

ith $99'm
illion in

capital expenditures. T
ogether, these tw

o S
tates-accounted for one-fourth the

academ
ic sector's capital fU

ndingtO
tal. C

onnecticut and N
ew

 Jersey m
oved into

the top 10 in 1974 due to large capital outlays for m
edical facilitiekat the U

niversity
of C

onnecticut and the C
ollege of M

edicine and D
entistry of N

ew
 Jersey.
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Institutions granting graduate degrees in the
sciences and engineering allocated $3.9 billion of
current funds to direct costs of instruction and
departm

ental
research

expenditures
in

the
sciences and engineering in 1974. T

his represents a
9-percent increase over the $3.6 billion expended
by these institutions in 1973.

T
he life sciences accounted for the largest share

(39 percent of the total) and the largest grow
th rate

(13 percent betw
een 1973 and 1974), of any area of

science. T
he social sciences ranked second and

accounted for a constant 21-percent share in the
1972-74 period. E

ngineering and the physical
sciences-each accounted for an 11-percent and a
1O

 percent share, respectively, dow
n slightlyfrom

1972.

T
he pet-C

ent distribution of these funds betw
een

instruction and departm
eptal research activities.is

at best a rough estim
ate becauS

e of the accounting
and conceptual problem

s inialved. In fact,
m

any
institutions did ilot attem

pt aystim
ate. In view

 of
the resulting hightsim

putation rates, these data m
ust

be used w
ith caution. (S

ee appendix A
,

p. 24).

It
is w

ctrth noting, how
ever, that the total and

m
ost individual

areas of science show
 slight

increases over the 3-year period 1972-74. If federal
R

&
D

 support continues to decrease,
it

is no
illogical to expect at least a short-term

 contiuati
of very slight increases in departm

ental researc
funding in order that institutions can retain high-
quality research staff (table 7).

T
able 7. C

urrent direct expenditures for instruction and departm
ental

research in graduate-degree-granting institutions in the
sciences and engineering: fiscal years 1972-74

A
rea of

sen«.

T
otal

1 ngineering
Illn sic .11 sr w

in es
E

nvironm
ental sew

n( es
'sS

athem
atir al sr tem

 es
tile s( iences

s
l'svr hology
S

ou al s( lefl«.%
O

ther sciences

.113ollar in thousands)

T
otal instruction and

deparunental research

E
s.trm

ated
'

departm
enta research as

percent of tojal Instruction
and departritental research,

1972
1973

1974
1972

1973
1974

53,203.396
S

3.563.995
$3,803.775

10 9
12.2

11.0

372.596
390.407

413.851
8 7

11.0
10.3

350.883
379.620

399.688
12 2

12.9
11,6

89.719
100.092

110,979
11,5

14.0
11,3

233.778
254.602

.

267.365
8 7

11,1
10.6

1.159;06
1.346.141

1.521.819
12,4

13.9
11.9

155.378
166,370

186.007
0 8

10 3
10.1

679.555
745.772

830.202
10 5

10.7
10 5

162.201
180.991

153.864
8.8

8.9
8.0

' D
epartm

ental research data are baw
d on rough estim

ates prosiitetc1 livonstitutional respondents
1

S
O

U
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C
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O
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A
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O
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F
ederally F

unded R
esearch 4nd D

eV
elopm

ent
C

enters (F
F

R
D

c'9) are R
&

D
 -perform

ing organiza-
tions sulw

antially financed by the F
ederal G

overn-.
m

ent to m
eet either a particular R

&
D

 objective or
to providt m

ajor facilities' at
universities ,tot

research. F
ederal agencies' funds accounted for

99.6 percent of R
&

D
 expenditures by F

F
R

D
C

's ire
1974. T

his section is devoted to sum
m

ary data on
F

F
R

D
C

's ,adm
inistered by universities anduniver-.

sity
consortia and 'does not include data for

universities and colleges show
n in part I

of this
report.

E
ach F

F
R

D
C

 'is
a separate operational unit

conducting R
&

D
 w

ork upon, direct request of, or..
under broad charter from

, thesponsoring F
ederal

bgtricy.
O

rdanizationally,
the

22, centers are
'separate from

 the adm
inistering acaderniC

 institu-
tion and are self-contained entities insofar as their
R

&
D

 w
ork is concerned.

T
ype O

f..R
&

D
 A

ctivity

T
he 22 university-adm

inistered F
F

R
D

C
's covered

in this survey expended.$865 m
illion for research

and developm
ent in 1974, an increase of.6 percent

in current dollars from
 the $817 m

illion spent by 23
, F

.F
R

D
C

's in T
973.

.

R
&

D
 expenditures in this sector have

at
art average annual rate of

perent over the last
decade. W

hen converted to ,constant dollars,
how

ever, R
&

D
 expenditures have declined at an

average annual rate of 1 percent during' the sam
e

peribd.6
,

B
asic research expehditures in 1974 increased for

-the second consecutive. year 'to $300 m
illion,

althqugh the, grow
th rate in current dollars w

as
m

odest com
pared to the 19-percent rate betw

een
1972 and 1973. T

he Los A
lam

os S
cientific Laboratory

T
he num

ber'of universityaffiliated f f R
D

C
's w

as redln ed by
one in

1974 w
hen the

A
pplies!. P

hysics taporatory w
as

orgam
iationally assim

ilated by the U
niversity of W

ashington.

an
aw

rence verm
ore a ora ory accoun

or
m

ost of the 1972-73 increase in basic research.
S

pendincfor basic research accounted for 35
percent of the total R

&
D

 effort
in

1974, and
continued to surpass outlays for developm

ent or.
applied ,research.

E
xpenditures for applied research increased 18

percent in 1974 to $267-m
illion. H

ow
ever, applied

researc h
expenditures

fluctuated
considerably

since
'If.,

increasespea ing at
m

i ion in
-1968, a drop in 1970, follow

ed by steady increases
finally surpassing the 1968 level in 1974, In

constant
dollars, applied research expenditures in 1974
rem

ained slightly above the 1970 level. E
xpen

,
ditures for developm

ent- increased continuously
since 1966, at-an average ratc!of 5 percent per

year,
to a total of $298 m

illion in 1974: In constant dollars,
developm

ent increased at an'verage annual rate of
1 percent since 1966.



D
uring the past decade R

&
D

 expenditures at
I F

R
D

C
's .sponsored by the N

ational S
cience

F
oundation (N

S
F

) increased at an average annual
grow

th rate of 143-P
ercent, from

 $17 m
illion in 1964

to $46 m
illion in 1974, In 1974, the N

ational C
enter

for A
tm

ospheric R
esearch accounted for overone-

halt of N
S

F
-sponsored research and developm

ent
($24 m

illion),

C
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T
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C
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.......
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ighty-five

percent
of

research and '4evelopm
ent in the

physical sc fences w
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ea rc
accounted for nearly one-half ($21 m

illion) of all
funds spent by nine F

F
R

D
C

's for environm
ental

research. R
&

D
 expenditures by F

F
R

D
C

's in the life
sciences ($36 m

illion) accounted for 4
percent of

total R
&

D
 outlays. T

his contrasted sharply w
ith.the

54-percent life science share in universities and
colleges.

S
ince 1964 R

&
D

 expenditures for engineering
and 'environm

ental sciences at F
F

R
D

C
's have

show
n the highest

average grow
th of any field of

science', each 5 percent per year. E
ngineering

research and developM
ent has increased from

 $155
m

illion in 1964 to $261 m
illion in 1974. R

esearch in
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the bulk of engineering outlays. F
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16t P
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D
'
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.
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annually (luring the 1964 -74 decade. R

&
D

 outlays in
the social sciences decreased rapidly from

 1972 ($9
m
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oveiage

Ibis report
baled upon the N

ational S
cion

foundation's
"S

urvey of
S

cientific
A

ctivities of Institutions 'of
H

igher
E

ducation (C
urren( and C

apital tiqienclitores. for 'R
esearch,

D
evelopm

kt, and Im
m

o Lion in the S
cien( 5 and E

ngineering.
1974),"' In O

ctober 1974, a total of 603 universities and
colleges received survey questionnaires, A

ll dot torate- and
m

aster'sdegtee gyanting inS
titutions and all other academ

ic
institutions pilrfaim

ing at least $50,000 in R
&

D
 expenditures

roc dived a survey pat kap. In addition. 22 federally f untied
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esearc is and D
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ent C
enters (ff m

acs) w
ere surveyed.
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ata for these canters are provided in 'part II of this report
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C
lose contact w

as m
aintained w

ith survey respondents to
provide encouragem

ent and assistance in providing tim
ely cdrta.

A
s part of this liaison effort-, telephone contacts w

ere m
ade in

N
ovem

ber 1974 and January 1975 to
all nonrespondent

universities. P
rior to the sum

m
arizing of com

puter tabulations
(A

pril 30,1975). 573 universities-and colleges, or 95 percent of the
survey universe, had respondqd w

ith usable questionnaires. I or
the second successive year ',all of the top 100 largest R

&
D

perform
ers responded to the survey (table A

-1)
'

O
ver 5 m

onths elapsed betw
een the survey m

ailout and the
receipt of usable questionnaires for the largest 100 R

&
D

perform
ers. T

he final 2 m
onths of the collection period (M

arch
and A

pril 1975) w
ere spent in obtaining m

ore detailed data from
Institutions that only partially com

pleted the questionnaires.
M

any institutions w
ere contacted so that m

ajor data fluctuations
could be verified or corrected

In both instances survey
questionnaire, facsim

iles identifying data errors or fluctuations
from

 previous surveys w
ere m

ailed to the respondent for
orrec live action or verification

T
able A

-1. N
um

ber of institutions in the S
urvey

of S
cientific A

ctivities-at U
niversitiesand

C
olleges and the num

ber that respoW
ded, by type

of institution: fiscal year 1974R
espondents

T
ype of institution

N
um

ber
P

ercent
surveyed N

um
ber of total

T
otal
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M
ethods of E

stim
ating for N

onresponse

T
hirty institutions (aileto supply usable data for this m

on
and

in order to estim
ate data for these institutions, an

im
putation program

 w
as used to provide nonresponderit

estim
ates. T

he im
putation program

 used sum
m

ary data. detailed
by respondent characteristic (level of degree granted and type
of control) to determ

ine com
puted inflation factors. T

hese.
.

(actors w
ere applied

in conjunction w
ith previous years'

response records to create nonrespondent estim
ates.: R

&
D

estim
ates (show

in table A
-2) for nonrespondents totalled S

28
m

illion', or 0.9 percent of the S
3 billion universe total. O

nly 11
doctorate-. 15 m

aster's-, and 4 bachelor`slegree-granting
institutians failed to respond to the survey.

Islim
.fie%

 lot nontegolodenn In,
tttttt (Im

o
depdanoul 'm

em
( h (drow

n
)

1n 'able A
 II w

ere also im
puted sung the 1.11111, 111110(1010$)

T
able A

-3. E
stim

ated am
ounts for current direct

expenditurei for instruction and departm
ental

research in graduate - degree granting institutions
in the sciences and engineering:'fiscal year 1974

11 housands of dollars'
,

Instruc tion and
departm

ental
D

epartm
ental

(('sear( h
research

F
ield of sc lento

(ululated
-

E
stim

ated
'

am
ount

P
ere .nt

am
ount

P
en ent

T
otal

$275,010
71

$165,760
38,6

T
onvering

27.619
6 7

14.870
15 1

P
hysic al sr ion( es
r, eenetental

11,802
80

15. )22
13,0

',tiers( es
9.509

8 6
1,890

11 0

t.tathernato al sciences
25,598

9 6
.

9,771
14 5

I de sr w
ines

103.911
6 8'

55,369
304,

P
syc hology

17,256
9 3

5.488
29 1

S
o( ial sl tart 04

65.448
7 9

10,071
34 4

O
ther s( tem

 es.
.%

n e.(
9,174

6 1
4,873

19 4

A
w

S
O

U
R

( I N
ational S

ew
nc . f oundatron
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D
evelopm

ent E
xpenditures

D
evelopm

ent expenditures, w
hich accounted for only 4

per( ent of total R
&

D
 expenditures in each of-the years 1964-74.

w
ere first collected by field of science

1973. E
stirnates forprior

years w
ere ,developed by N

S
F

 m
ty:

(a) contracting m
ajor

universities w
ith large developm

ent expenditures to ascertain
how

 these w
ere distributed by field of science, and (b) utilizing

field of sc hence grow
th patterns in these institutions to prorate

developm
ent expenditures in earlier years. T

he exclusion from
the report of the D

raper Laboratory caused- a decline in
developm

ent expenditures in 1974.

Lim
itations

T
he statistics presented in this report are subject to response

and «m
«n errors caused by several factors: D

ifferences
betw

een university concepts and survey *definitions* of R
&

D
at ovules. and by variations in university accounting procedures.
C

onsequently. the difficulty O
f defining R

&
D

 expenditures in
the sc tent es and engineering adversely affects the accuracy of
the data provided by respondents. A

s the survey series closes its
seventh c yt le, how

ever, the m
agnitude of the error attributable

to the inadequacy of institutional recordkeeping procedures is
constantly dec reasing, as m

ore institutions, especially the larger
ones, refine' their procedures to yield the inform

ation re-
quested. S

ince the large tiniversities account for the vast
m

am
m

y of R
&

D
 activities in the sciences and engineering, the

quality of their statistical reports has significant im
pact on the

overall rehatillity of the survey data.

E
fforts to Im

prov.e.D
ata Q

uality

S
ince analysis of reporting error's essentials in determ

ining
how

 the qualify of individual institution, responses can be
im

proved. the N
ational S

cience F
oundation has conducted

ieliability and validity studies over the last severalarears. T
he first

stu(h w
as conducted by D

r
R

obert W
right of the S

tate
t inW

ersity of N
ew

 Y
ork at A

lbany w
ho visited over 50 institutions

in 1972.71. and his findings w
ere published in a tw

o-volum
e

studs.
(valuation of the S

urvey of S
cientific

A
rt f w

oo of
foqifotions of ilrgher lam

 A
fton

In 1974, W
ham

 M
orsch of

°lum
ina R

esearc h
A

ssociates conducted
a

pilot
P

ost-
( num

eration 1 est of the 1971 report of 9 institations and his
findings. although m

il. published are available on request to

.1/41. obtm
ooll loom

 dos M
O

dI 10.t. been poblolovi b, N
%

1 m
 atio.toort of the

N
i/O

W
, 0rs, W

O
, 0,,(

of Ifigliet itho.el000 propm
ed S

py R
obert

V
rogra 19'1

11.11Im
o klofulo 1%

101 A
&

 I tttttt
S

lorsvi unpubhJl,d tepott
o)toolo.i

.
IR

 s'N
 Jo It A

sm
o Isle.

19'1

'

In M
ay 1975, the N

ational C
enter for H

igher E
ducation

M
anagem

ent S
ystem

s (N
C

H
E

M
S

), undbr a grant from
 the

D
ivision of S

cience R
esources S

tudies, conduct'ed a system
atic

analysis of the N
S

F
 expenditure and m

anpow
er surveys w

ith the
objective of ensuring that the data categories, definitions, and
instructions are consistent w

ith those In com
m

on usage in
institutions and w

ith those used in other national data collection
efforts. S

ubsequently, as a result of the N
C

H
E

M
S

 F
indings, N

S
F

drafted revisions 'of the survey instrum
ents and sponsored a

national conference on the' N
S

F
 U

niversity S
cience S

tatistics
P

rogram
 in M

ay 1975. T
he conference brought together N

S
F

. survey-data users and university-and-college respondents, and
the objectives of the conference w

ere to

1.
Identify and discuss specific problem

s associated w
ith

survey instrum
ents and solicit from

 conference par-
ticipants suggestions as to how

 theso,problents m
ight be

solved.

2.
D

ekcribe the significant issues now
 being'faced by N

S
F

 and
initiate discussions concerning w

ays of acquiring lim
ited

am
ounts of inform

ation needed to address these issues.

3. C
ontinue the dialogue betw

een N
S

F
 and a group of key

data providers concerning the collection of data by- the
F

oundation and the uses to w
hich these data are put.

M
any recom

m
endations w

ere m
ade at the conference, and

.
the P

articipants m
ade helpful suggestions about im

proving the
survey instrum

ents and w
ays to m

aintain a continuing dialogue
betw

een N
S

F
 and survey respondents. T

he revised survey
instrum

ents are presently being review
ed- by institutional

respondents priolV
im

 lernentation by N
S

F
. '

A
m

ong the specific it
discussed at the conference by

institutional representativeS
'w

ere areas of difficulty in respond-
ing to the survey, incluttling am

biguity in the taxonom
y of the

questionnaire, A
s a result of the, discussiorille conferees called

for m
ore precise instructionsfo'r the exclusion of traininggrants.

subccotracts. and other expenditures not specifically research
and O

evelopm
ent in nature. T

he conference participants also
, sugghted that R

&
D

 expenditures for all academ
ic disciplines be

collected as w
ell as for science and engineering disciplines. in

order to place R
&

D
 octivities in proper perspective to the overall

functions of the institutions.
,

T
he confetees, in addressing a N

ational S
cience B

oard request
for basic research by field of science data, agreed that .such-
inform

ation could best be provided by departm
ent chairper-

sem
s, and N

S
F

 agreed to develop a departm
ental w

orC
sheetto k

assist respondents in gathering this 'inform
ation.

It w
as 'tie

.

consensus of the conference P
articipants,that departm

entd%
chairpersons could

best
respond

to
data

requests
for

departm
ental research outlays. A

ccordingly, a departm
ental

data sheet and the fiscal year 1975 questionnaire included an
item

 designed to collect basic research on an optional basis.

C
t)
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(
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'
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0
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0
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(
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0
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TABLE 8-.16.

1

2

3

6

7
a

10

INSTITUTICNS RANKED by
TOTAL RED EXPENDITURES

119743

UNITED STATES TOTAL

T; -.RALLY FINANCEDEVENDITURES IN UNIVERSITIES
ES, BY INSTITUTION : 'FISCAL YEARS 1972-74

IDOLARS IN TNuystlysv

RED ExPENofitiFia''

UNIV OF WISCONSIN-MADISON
"ASS INST OF TECHNOLOGY
U OF CAL SAN DIEGO
UNIVERSITY OF MICHIGAN
UNIVERSITY OF MINNESOTA-
U OF CAL BERKELEY
HARVARD UNIVERSITY
UNIVERSITY OF WASHINGTON
CORNELL UNIVERSITY
COLUMBIA UNIV MAIN DIV

TOTAL 1ST 10 INSTS.

11 STANFORD UNIVERSITY
L2 UNIVERSITY OF CHICAGP
13 JOHNS HOPKINS UNIVERSITY
14 U OF CAL LOS ANGELES
15 UNIV ILLINOIS URBANA-
16 UNIV OF PENNSYLVANIA
17 UNIVERSITY OF ROCHESTER
18 TEXAStA C H UNIVERSITY
19 YALE UNIVERSITY
20 UNIV OF TEXAS AT AUSTIN

TOTAL 1ST 20 'NUS.

21 U OF CAL DAVIS
22 NEW YORK UNIVERSITY
23 U OF CAL SAN FRANCISCO
24 OHIO STATE UNIVERSITY
25 MICHIGAN STATE UNIVERSITY
26 PENNSYLVANIA STATE UNIV
27 UNIVERSITY OE COLORADO
28 UNIVERSITY O GEOPGIA
29 UNIVEPSITY OF FLOFIOA
30 PURDUE ONIV ALL CAMPUSES

FEDERALY FINANCED
: RCO EXPENOITUPES

1974 1973 1972 1974 1973 1972

$3,017,391$2,936,707$2,676...,51112,033,475.82,-041,49581,838,933

86,088 84,201
.76,9931/ 125;413
67,209, 66,789
62,880 69,429
60,404 53,447

58,294 56,692
:58,207 58,440
561688 53,424,

* 56,544 57,453
56,465 574'376

71,673 .47,339 45,783
.116,'306 . 42/4551/ 112,652
57,307 60,904 60,945
67,677 39,867 45,0321

48,368. 35,237 30i800
45,885. 43,123 42,716
63,6471 47,293 47,765
45,0911 .1 49,103 47,305
50,754 33,269 32,273
51,773 45;210 46,362

639,773 662,504 518,501 463800 511,622

53,950
52,581
50,924
50,016
48,652
46,421
38,850
37,209
36,576
36,166

1,o9t,ots

35,214
34,333
33,922
33,590
32,683
32,078
31,273
30,594
30,453
30,307

TOTAL 1ST 30 INSTS. 1,415,462

31 UN/VEESITYOE ARIZONA
32 UNIVERSITY OF MIAMI
33,,RUTGERS THE STATE UNIV
34 WASHINGTON UNIV ST LOUIS
35 UNIVERSITY OF UTAH
36
37
38 UNIV Of STHPN CALIFORNIA
39 YESHIVA UNIVERSITY
40 N C STATE UNIV AT RALEIGH

28,103
27,491
26,613
25,923
25,450
25,380
24,722
24,624
24,595
23,879

TOTAL 1ST 40 INSTS. .0,672,242

41 UNIV OF MISSOURI COLUMBIA
42 OREGON STATErUNIVERSITY
43 DUKE UNIVERSITY
44 UNIVERSITY OF HAwAII
45 COLORADO, STATE UNIVERSITY
46 CALIFORNIA INST OF TECH
47 UNIVERSITY OF ALASKA
48 PRINCETON UNIVERSITY
49 UNIVERSITY OF KANSAS
50 UNIV OF MO COLLEGE PAN(

23,205
21,833
21,208
21,143
21,096
0,960
19,111
18,945
18,895
18,619

TOTAL 1ST 50 INSTS.t 1,876,257

SEE FOOTNOTE AT END OF TABLE.

53,984 51,949 50,262 50,751

52,181 45,292 39,126 38,400
42,268 34,008 41,768 35,416
52,291 44,976 41,3b7 44,014
41010 36,915 32,454 32,037
40,594 .38,682 38,232 31,388
38,497 31,008 28,559 30,135
33,o18 30,950 15,180 rF 15,021

34,200 35,420 '31,480 29,697

31,386 30,896 20,266 17,391

1,103,333 1,002,597 802,494 835,869

33,247
37.219
29.1.09
30;778
32,534
10,260E
34,365
26,510
27,254
27,31.5

26,338
36,766
23,383
28,145
21,237
28,273
31,435
26,456
25,356
26,11F

18,297
25,994
28,118
19,043
21,253
18;174
23,761
7,547

10,118
17,830

37,780
104,440
'52,295
45,427
27,472
34,995

-43,144
39,375
30,300
39,975

4551694

47,118
34.091
290;70
38,067
24,133
29,555
26,434
12,428
24,810
211685

747,794

17,712 14,336
27,081 21,322
24,042 19,227
19,693 17,839
20,554 16,992,

.17,201E 15,859
26,774' 26,003
8,353N1
10,699 9,142
16,692 14,475

1,411,753 1,276,154 992,629 1,024,670 94.7,583

27,764
*26,769
21,939
.25,286
23,469
24,644
24,103
25,155
24,916
24,856

21,946
r24,050
21,768
21,568
20,309
17,138E
17,204C
18,482
26,600E
18,998

14,558 14,409
18,753 18,237
9,683 10,208

23,497 22,666
18,976 18,460
22,412 19,930
10,091 9,379
20,916 21,855
20,906 21,571
9,016 11,326

10,692
16,162
9,625
18,793
15,949
14,318
8,284
16,183
19,650E
7,773

1,660,651 1,484,217 1,161,437 1,192,711 1,055,052

22,4'1,5

20,241
22,261
24,846
20,451
18,653 .
16,560
18,696
17,925
20,365

33,517 ,

18,864.
21,201
23,520E
.23,009
18,275
15,524
17,211
15,765 .

16,124-

8,524
12,559
17,621
14,065
15,623
17,751
to,71e.

13,413
14,535
11,396

7,803
11,680
.19;296
15,382
15,415
16,603
11,822
13,742'
14,141
12,635

14,675
11,947.
19,535
13,725E
15,284
16,478
11,204
12,743
11,391
11,115

1,863,144 1,686,227 1,297,642 1,331,230 1,192,349

33
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TABLE B-18.
CONTINUED

TOTAL A4D FEDERALLY FINANCED EXPENDITURES IN 4NIVERSITIES
AND COLLEGES, BY LNSTITUTION: FISCAL YEARS41972-74

INSTITUTIONS RANKED BY ,

*- TOTAL RED EXPENDITURES
'A-11974/

51
52 LA ST U BATON ROUGE
53 IOWA ST U OF SST C TECH
54 NORTHWESTERN UNIVERSITY
55 UNIVERSITY OF IOWA
56 BAYLOR COLLEGE OF MED.

TEMPLE UNIVERSITY
58 UNIVERSITY OF CONNECTICUT
59 WASHINGTON STATE UNIV
60 UNIV OI NEBRASKA.- LNCLN

57

TOTAL 1ST 160 INSTS.

61 U OF CAL RIVERSIDE
62 VIRGINIA POLYTECHNIC INST
63 UNIVERSITY OF CINCINNATI
64 CARNEGIE-MELLON UNIV
65 U OF TEX Pi 0 ANDERSON HOS'
66 SUNY BUFFALO
67 MISSi5SIPRI STATE UNIV
68 WO CS HOLE OCNGRPHIC INST
69 D-NI,V ALASAMA BIRMINGHAM
70 UNIV OF MASS AT AMHERST 4"

TOTAL 1ST 70 INSTS.

71(GEORGIA 'INSTITUTE OF TECH
72 UNIVERSITY OF PITTSBURGH
73 VANDERBILT UNIVERSITY
74 KANSAS ST UNIVERSITY
75 OKLAHOMA sTATE UNIVERSITY
76 UNIVERSITY OF VIRGINIA

\77 UNIV OF KENTUCKY ALL CAM
78 GEORGE WASHINGTON UNIV.
79 CUNY MT SINAI SCH OF MED
30 BOSTON UNIVERSITY

TOTAL 1ST 80 INSTS,

'81 FLORIDA STATE UNIVERSITY
82 UTA STATE UNIVERSITY
83 TU NE UNIVERSITY
84 AU URN UNIVERSITY
85 UNIVERSITY OF IOAPO
86 U PUERTO RICO MAYAGUEZ
87 SUNY UPSTATE MEDICAL CTR
88 SUNY, STONY BROOK
89 GEORGETOWN UNIVERSITY
90 EMORY UNIVERSITY

TOTAL 1ST 90 INSTS.

91 INDIANA UNIV-BLOOMINGTON
92 U OF CAL IPVINE
93 BROWN UNIVERSITY
94 UNIVERSITY OF ARKANSAS
95 CLEMSON UNIVERSITY
96 INDIANA UNIVERSITY-PURDUE
97 NEW Mexico STATE UNIV
98 UNIV OF MD BALTIMORE
99 UNIV OF VT E ST AGRIC COL
100 U TEX GAL!VESTON MED BRAN

iDOLLA.RS IN THOUSANDS)

TOTAL
.RED EXPENDITURES

1974 -1973

18,395
17;939
17,915
17,277
17,178
17,172
16,164
15,502
15,177
15,161

,I7,963
16,568
16,525
16,261
15,386
15,134
11,732
16,381
15,402
13,970

2,044,137 2,018,M66

15,106
15,012
14,950
14,850
14,706
14,648
14,506
14,468
14,332

h
14,197

13,960
13,380
12,142
14,850
13,264
13,068
11,113
14,342
11,588
9,180

2,190,942 2,145,353

14,133
14,098
13,659
13,352
13,297
13.,005
12,781
12,577
12,352
12048

.4,12,263
15,048

.13,683
12,457
1'3, 41p

11,027
12,594

'12,1,5°

11,785
9,237

FEDERALLY FINANCED
RED EXPENDITURES

-1972 1974
tx

18,164C 14,985
15,399 3,585
15,348 6,295
18,284 13,10,5
14,792 15,057
13,056 15,650
15,244 10,792
.15,419E 7/350
167174 4,236
1517 3,589

U844,014 1,392,286

1'0, 759 t,

11,564
11,871
13,211
10,797
10,738
10,423
12,701
9,867
7,752

.6,257
5,360
6,845
8,736
9,255
13,358
4,639

.12092
13,230
7,852

1,953,697 1,480,810

12,016
15,016
12,681
11,453
13,213

j 9,925
11,559
10,749-
11,828
8,012

.6,904
11,728
11,817
5,591
5,301
9,437
5,745
11264
8,740

. 10,648

a.

1972

15,154 13,1369
4,833 5,083
6,178 5,559.
12,809 11,-603
13,853 11,902
13,235 11,560
7,190 0 81492
7,618 7,772E_
4,559 4,478
3,990 : ..,.14;b38"

t,420,649 1,276,685

5,606 ."`4,478
5,189 4,36C
6;903 6,325
8,783
7,962 6,848
8,139 8,270
4,216 3,810
13,370 11,994
10,729 8,838
6A719 5,312

1,468,205 1,345,454

6,111
13,074
11,780
5,517
6,122
8,425
6,248

10,810
8,055
8,407

5,893
12,788
10,736
5,462
5,741
7,503
6,123
9,108
7,945
7,225

2,322,2442,26J13 2,070,149 1,567,985 1,582,814 1,423,978

11,769
1,529
11,315
10,424
10,021
9,425
9,264.
8,710
8,876
8,844

11,324
9,837
12,392
9,464
8,572
8,462E

4 4,486
8,540
7,771
8,232

11,324 8,999
9,243 7,921
10,333E 7,276
8,912 3,821
7,881 4,306
7,634E 3,147
6,907 6,051
7,142 7,324
5,465E 4,792
7,739 7,514

2;422,621 2,363,113 2,152,729 1,629,136

8..678

8,520
8,422
8,288
8.168
7,986
7,981
7,786
7,649

9,214'
6,776
9,075
7,638
6,744
7065
6,849
6,312

' 7,188
6,534

9,258
5,029

12,736
9,192
5,992
7,396
12,899
6,270
6,384
55,345

'7,200
7,427
7,954
2,306
2,572
5,665

. 7,249
6,724
5,127
4,430

8,695 8,695
7,594 6,361
7,983 5,992E
4,078 3,574
3,759 3,530
2,832E 2,549E
6,720 5,50?
6,837 6,252
5,026 4,674
7,141 6,817

1,64S,479,1,477,931

7,744
5,949
8,537
2,811
2,26.0
5,714
6,257
5,695
4,761
4,224

7,799
4,376
8,875
4,312
2,360
4,783

12,437
5,747
4,696
3,-705

TOTAL 1ST 100 INSTS. :2,504,718 2,437,908 2,33,230 1,685,790 1,697,431 1,537,021

SEE FOOTNOTE AT END OF TABLE.
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O TABLE B-16.
CONTINUED

TOTAL, AND FEDERALLY FINANCED EXPENDITURES IN UNIVERSITIES
AND COLLEGES, BY INSTITUTION: FISCAL YEARS 1972-74

(DOLLARS IN THOUSANDS)

TOTAL FEDERALLY ONANCED
RED EXPENDITURES RED EXPEN6ITO4ES

1973 1972 1974 1973

t

01 TUFTS UNIVERSITY
102 UNIVERSITY OF DENVER
03 SU'Y DOWNSTATE MED UR,- -
104 UN VERSITY OF OREGON
105 WA NE-STATE UNIVERSITY
106 U 11bESSITY OF WYOMING
107 U IVERSITY OF NEW MEXICO

.108 U TEX HLTH SCI CTP DALLAS
109 V RGINIA CCMMONWLTH UNIV
110 0 IV OF .MAINE ON,

INSTITUTIONS RANKED BY
TOTAL RED' EXPENDITURES

(1974)
1974

7,647
7,604
7,535
7,276
7,168
7,157
7,095
6,9o9
6,871

TOTAL 1ST 110 INSTS.

`111 WEST V11107;TAUNIVERSITY
112 BRANDEIS UNIVERSITY
113 UNIVERSITY OF DAYTON
114 UNIVERSITY.OF DELAWARE
115 RICE UNIVERSITY
116. U OF ILL MEDICAL CENTER.

'ATE uNIVERSI
117 U TENN MED UNITS MEMPH
118 mONTANA'ST
119 UNIV 3F mISSISSI901
120 SYRACUSE UNIVERSITY

.-z
TOTAL 1ST 120 INSTS.

121
122
123
124
.125
126

, 127
128
129

44, L30

ALBANY MED C3L OF UNION U
U OF JREGOU MED SCHOOL
ST LOUIS'UNIV
NORTH DAKOTA SLATE UNIV
NEW ;MURK ME.aICRL COLLEGE
THOM JEFFERSON UNIV qbSP
THE fIED COLL CF WISCONSIN
UNIV OF RHODE ISLAND
MEDICAL COLL OF GEORGIA
RENSSELWER POLY INST

7,436
'6,611
5,568
6,697
6,386
-6,678
7,093
6,258
6,850
6,438

7,44.9

6,323
4,960
5,778
4,805
5,66C
5,537
5,484

'5,718
. 5,769

2,576,864 2,503,923 2,290,753

6./820
6,747
"6,338
6,333
6,297
6,244
6,142
6,130
6,073
6,020

6,851
6,601
6',395
54 760

5,927
6,554
7,1)81
6,69f
6,27o

11/98P

6,280, 6,393 .

5,42 5,437 5,223
6,031 ; 4,126 3,709
6,975 6,361
4,450 3/741, 3,1A8 ;

4,626 4,.531 3010
5,633% . 5093
5310 , 4;941 4.079
50,52- '5,282 4,082,
`4.436E 4,307.'. 3410

1972

.

_ _ _

1,740,116 1,747,643 1,580,066'

8,721 4,225
6,443E 6,057
5,623 6,080
,4,984 3,566
5,637 5,122
6,857 3,999
4,970 5,198
4,463 2,314
5,010E 3,603
7/2506 5,017

2,639,983 2,574,050 2r3512411 1,785,302

5,980
5,753
5,704
5,602

5,460
5, 386'

. 5,1474
5,036
5,030E

TOTAL 1ST 130 INSTS.

131 UNIVERSITY OF NOTRE DAME
132 MY-OKLAHOMA
133 U TENNESSEE KNOXVILLE
134 INDIANA UNIV NORTHWEST
135 LEHIGH UNIVERSITY
136 U TENN INST OF AGRICULT
137 U OF CAL SANTA BARBARA
138 RUSH .MEDICAL COLLEGE
139 UNIV OF MO SYSTEM' OK_
140 UNIV OF MISSOURI ROLLA.

TOTAL 1ST, 4(1 INSTS.

141 U TEX MED SCH HOUSTON
142 SOUTH DAKVA, STATES UNIV
143 U OF NE1351f0A AT.OHAI4A''
144 tOL E DENT OF N J
145 HOWARD UNIVERSITY
146 UNIV OF NEWADA - RENO'. '

147 TEXAS TECH UNIVERSITY.
148 S UN Y SYSTEM OFFICE
149 POLYACHNIC. INST OF N Y'
150 U' OF WIS MILWAUKEE

2,694,594

5,011
4,991
4,898
4,847
4.,823
4,788
4,770
4,759
4;158
4,649

4,625
4,527
4,511
4,00r
4,416
4,114'
4,0d4
3,,786E

c3, 761
,760

2,742,888

6,596
6,336E
5,548
5,283
4,615
4,647
5,066
4,940E
31924'.
5,382E

5,851

5,725
4,728
4,695
3,881
3,062
4,705E,

. 2,672
.40393

3,139
4,707
4,943
1,514
4,274
4,215
3,'432
4,166
2,449'
4,4828

2,626,269 2,397,690 1,822,623

4,527
5,937E
4,067
5,082
4,654
4,407
4,939
4,485
4,706
4,059

4,373
5,478E
3,279
3,375
5,610
4,109
4,578
3,785E
6r900...
4,565

2.,673,132 24443,742

4.472
3,706E
3,457
3,680E
3,049
4,037
3,572
3,239
3,665-

4,428
4,209
4,232
4,845
3,179
2,078
3,857
3,762
1072
2,255

4,736-
5,814,
6,067
3,500'
4,971
4,330
6,001
2,450
3,8tr5

10,233

6,1238
5,6588
5,281

4,878
.4,373
4,174
2,220
3,344E
6,000E

1,79%,610 1,625,275

3,12/ 2,626
4,571E 4,155
4,771 4,721
1,480 1.341
3,550 '3,012
3,871 2,626
3,372% 2,275
3,9686 3'7796
2,762 1,570
4,7966 ),360.

I
1,835,880 1,'655,960

4,096
4,797E
3,555
5,077
3,274
2,018 ,

4,146
2,791
2,368
2,200

10357,340 1,870,203.

386 3,909 2,884 381 ,

4,570 1,607 1,596 .1,729

3,369 3,338 2,984E .2,713
2,295 3,294 2,902 1,769
3,6726 3,080 2,863E 2,857E
1,952 1,373 14239 tr242.

4,093 935 938 o 877.

3,215E 20396E 2,,812 2,240E

2,845 3,453 3,012 2,582

3,187 2,190 ' 1,149 1,036

4,053.
4,505E
2,621
3,282
3,567
1,924,
4;010
2,0626
2,903
2,593

1.687,480

TOTAL 1ST 160 INSTS., , 2,784,607 2,09,821 2,473,326 1,883,

SEE FOOTNOTE AT END OF 'TOLE.
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TOTAL AND FEDERALLY FINANCED EXPiDTTURES IN UNIVERSITIES
AND COLLEaS; BY INSTITUTION': FISCAL YEARS 1972-N74

.1'

INSTKUTIONS RANKED By-
TOTAL R&D EXPENDITURES .

119741

i',151 DARTMOUTHeCOLLEGE'
152. UNIV OF NEF' HAMPSHIRE
153 LA ST y. MED CTR N ORLEANS
154 SUNY4A18ANY mie-

155 U TEX HLTH SCI CR SAN ANT
156 STEVENS INSTITUTE 0.4, TECH,

.457 UNIVERSITY OF HOUTTCN
158 UNIVERSITY OF LOUISVILLE
109 BOSTON COLLEGE

.160 MICHIGAN TECH UNIVERSITY

TOTAL 1ST 160 INSTS.

161 U. OF NEV DESERT RES INST
'4-'162

163 UNIVERSITY OF MONTANA
164 U OF CAL SANTA CRUZ
165 SAN DIEGO STATE UNIV
166 MER...ONIV OF SO CAROLINA
167 FLORIDA ATLANTIC UNIV
168 HAHNEMAN MEDICAL COLLEGE
169
170 N MED( INST MINING & TECH

TOTAL 1ST 170 INSTS.

171 8PIGHAM YCUNG UNIVERSITY
172 ARIZONA STATE UNIVERSITY

LV7-

1734()S -NAVAL

I

GRAD SCHOOL
174 DREXEk UNI R,SITY
175 CATHCLIC IV OF AMERICA
176 SOUTHERN ILLINOIS UNIV
177 SUNY COL OF ENV SCI & FOR
178 CUNY GRAOUATE DIVISION
179 ILLINOIS INST OF TECH
180 U OF ARKANSAS MED GE:0ER

TOTAL 1ST 160 INSTS.
...:.

181, 0NIV CF SOUTH CAROLINA
132.ygf;.CAL UNIV-HICE PP.GMS
183 Geo. PEABODY COL TEACHERS
184 UNIV CF sruix FLOkIDA
185 AMERICAN UNIVERSITY THE
186 SUNY COLLEGE BROCKPOkT
187 INSTITIOTE*AAPER CHEMISTRY
188 UNIV OF 111"-CHICAGO CIR.
199 015 DOMINION UNIVERSITY
190 U PUERTO RICO MED SCI CMP

/

TOTAL 1ST 190 INSTS.

191'CUNY CITY COLLEGE
192 UNIV OF NORTH DAKOTA
193 ADEL9dI UNIV
194 MEHARRY MEOICAL COLLEGE

' 195 UNIV OF SOUTH ALABAMA
196 UOF MO K C
19710YOLA UNIVERSITY f,

f 198 THE MED COLL OP 'PENNA
199 SOUTHERN METHODIST UNIV
200

tugtvAR5 Itd thouSAUs)

TOTAL-
AU) EXPENDITURES

. .
, .

1974 197, A- 1972

3,726.
3,547
,532

3,497
1,494
3,472
3,387
3,324
3,280
3,244

'

4,9i8' 4,565
3,856 3-094
3,231 2,447
3,086 ' 5,16S
3,285 1,530
3,498 3,424
3,044 - 2,156'
2,751 2,569
4,182E. 3,802
2,207 1,948

EEDERALLY FINANCED
RE9"EXPENDITURES

1974

2r487-,

1973

4,501
2,d46

1972

4,046
2,602

' 2,580" 24040' 1,739
2,1767 -.2,935 3,673
2,753' . 2,599. 1,080
2,115 2,220 2,218
2,728 2,436 ' 1,714
2,280 ii887 '1,802'
1,967 1052E 2,320
925 ,460 393 a

2,819,110 2r744;479 2,503,826 1,908,986 1,917,078 .1,7264493
. . .

3,210 3,239 -4,000E 1,56.2 2,216 '. 2,000E
3,093 .16% 3,255E 3,658C 21453 2,638E" 3,1510
3,040 2,764E 1,497 1,709 1,554E 4:420
3,015; 2,769 2,711 1,871 1,715 - .1,41I. .
2,966 2,842 4,522 2,377 4,272 2,025 ..s
2,948 2,305 2,084 2,346 1,739 1,645
.2,908 tr754 1,186E 456 . 524 801E
2,902 3,111 3,330 2,257 "4,517 2,113
2,846 '2,836C .2,474C 2,362 2,381 2,149C
2,695 ' 2,-534 2,387 1,612 11460E 11338

2,848,733 2,772,868 2,529,67 1,925,997'1,936,094 Vv744,348

24656
2,617
2,6D1
2,466
24-0464

2,4"
2,162
2,101
2,277
2,258

2;673,172

,2,245
2,159
2,110
2,106
2,105
2,090
2;045
2,021
1,979
-1,963

2,698E 2,453 ,5,99 1,368E 1,244
2,242 1,919 1,395 1,345 1,224
2192-5 1,934 2,601 2,925 1,'934
2,35,8E. 1,609E 1,638 -1,904E, 1,471E
2,-448 -2,393 2,092 2,155 2,040
2,754- 3,246 654 580 642
4,608. . 2,290 880 899 671
-14567 ' 815E 1;480 991 , 550E
2.,834 3,072 2,038 2,571. 2,831
2',249 2,051 1,654 1,766 1,802

2,797,811 2,551,457 1,942,028 1,952,558 1,758.755
.

1,841 1,657E
1,991 1;716
2,494E '1,310E
11/56 1,178
2,L43 2,128
1,985 1,896
1;970 2,081
1,775 1,564
1,829 990
1,767E -1,550E

902
72

2,040
1,184
2,059
1,366
169

V,828

1,579

792 713E
50 35.

2,420E11. 668E
1,082 ...10- 787
2,112

1:'25,2;1,465

95 121
1,260V,38t'd

1,234
1,4V9E 1,277E

2/693,977. 2,817,558 2;567,567 1,954,947 1,964,650 1,760,230

1,9431
11890
to*
1,8081
1,761
1,731
'1,625
1,611
1,530
0,489

'14833E
1,400
2,134'
1,90.3E
985

2,0247

1,313
.1,910
14 308

1,666E °
1,126
1,700E
1,730E

530
, 4,346

1,399
. 992
1,328
1,409C

1;4261
1,580
1,568

1,239
1,172
1,433
1,068
1,064
1,078

1,384E
1,023
1,814
1,790E

774
1,592
1,175
1,081
1,518

866

1,247E
750

113856
.1,627E

506
,,2,383
-4142

758
1,044

756.,

TOTAL 1ST 200 INSTS,. 2,911,249 21834,027 2,583,793 1,968,240 1,9770667 1,179028 ,

65,235 63,828 59,105ALL OTHER INSTITUTIONS. ; 106,142 102,680 92,48

. 4/ Excludes Draper Laboratory with $55 million in R&D expenditures. This institution is classified
as part of the independent nonprofit sector in 1974.

NOTE: Numbers followed by the letter 'E" are 'estimates; those followed by "I" are imputations, and
"C" are confidential.

SOURCE: NATIONAL SCIENCE FOUNDATION
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NSF FORM 411 .

- .
NATIONALSC1ENCE.

. ... WashIngtod,.

. .

....* SURVEY OF SCIENTIFIC
.. INSTITUTIONS OFIIIGHERi

. - . _ (Current and Capital Expenditures
Developrpent, and Instruction in the Sciences

, . .

Qrgalzations_ are requested to complete and return
this form to:

NATIONAL SCIENCE FOUNDATION '
1800 G Street, N.W.

-Washington, D.C. 20550 . -.
Attn: UNISG

This from should be returned by October 31, 1974.
your cooperation in returning the, survey
questionnaires promptly is very important and will be
apprdciated.

Financial data are requested for the fiscal year which
began go July 1, 1973, and ended on June 30,1974, or
your institution's equivalent fiscal year. .

All financial data requested on this form should be
reported in thousands of dollars; for example, an -

expenditure of $25,342 should be rounded to the
nearest thousand dollars and reported as $25.-

Where the exact data are not available, estimates are
acceptable. Please complete all items; estimates by

. colleges officials will be better than NSF estimates.
Enter "0" as an item total (lines 1100, 1400, 1500, etc.,

. are item totals) rather than leave the total blank.
Please indiate in a separate letter the number of any

item that should not be published with your institution
identified. .

. .

'

.

OMB No. 0994:19279

FOUNDATION
D.C. 20550 - .

- .

ACTIVITIES OF
EDUCATION ,

for Research, ,.

and Engineering, FY 1974)

'

.

.

.,

Narile and address of institution:
(Please correct if name or address has changed) ,.

(Includes aggregate data from 603
universities and colleges bilt ex-

tcludes 22 universityadministered .
FFRDC1S)

.

.

-

Include data for branches and all organizational units
of your institution, such as medical schools and
agricultural experiment stations. Also inc.lude hospitals
or clinics owned. operated, or controlled by
universities, and integrated operationally with the
clinical programs of your medical schools. Exclude
data for Federally Funded R&D Centers administered
by universities. A list of these Centers is shown below.
A separate questionnaire will be mailed directly to each
Center. . . -

If you have any questions, please
contact Ronald Biggar (202-28277790).

.

-Highest degree granted in the sciences or engineering
by your institution ddring,academic year 1973-74:

Federally Funded Research and Development Centers
Adrniniatered by Universities and Colleges

-

Ames Laboratory Los Alamos Scientific Laboratory
Applied Physics Laboratory Nahohal Accelerator Laboratory
Argonne National Laboratory National Astronomy and Ionosphere Ctr.
Brookhaven National Laboratory Natiohal Center for Atmospheric Res.
Center for Naval Analysis National Rada) AstronofnY Observatory
Cerro Tololo InterAmerIcan Obs Oak Ridge Associated Universities

]

E. 0 Lawrence Berkeley Lab. Ordnance Research Laboratory
E. 0. Lawrence Livermore Lab. Plasma Physics Laboratory .

Jet Propulsion Laboratory Space Radiation EffeCts Laboratory
Kitt Peak National Observatory .Stanford linear Accelerator Center
Lincoln Laboratory

,

Highest Degree Granted
Check
One

Give example of
science field'

Ph D. or Sc.D

M.D , D D.S., etc . ,A . ... .

Master's

Bachelor's or the equivalent
None in sciences or

engineering

2-year program
.

,

0
o
0
0

0
o-

.

° 1

.

Name of 'person submitting this form .

.

1

Titre and telephone

.
.

.

Name of person who prepared this submission (if different from above)

.

tle and telephone i .
.

' -
_ , ..

NAME OF INSTITUTION

.

.
. .

Date

.

.

AD

,

RESS (number,sireircity!State, lip code)
.

.

.

...
. ,
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4.1

ITEM 1. CURRENT EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND
DEVELOPMENT (RED) IN THE SCIENCES ANb ENGINEERING, BY SOURCE

OF FUNDS AND TYPE OF ACTIVITY, 1973-76 (include Indirect costs)

If your institution did not have any current expenditures. for separately budgbted research and
development in 1973-74chec.k "none in the space provided here. ONone

Go to Item .3 for questions pertaining to instruction and departmental research and item 4
for capital equipment and facility expenditures

S
. .
t

. Source of Funds

.

(1)
Total R&D

Expenditures

1(2)
-.

Basic research
(3)

Applied Ressearchi '
(4) ,

Development

(Thousands
of dollars)

. .

(Percent of Column One)

.
a. federal Government .. 1110

.
b. State -Giivemment . . 1120

c Local Government _ 1130

d. Foundatibnand Voluntary
Health Agencies . . . 1140

e. Industry . ..... ... . . '. ... .. 1150

f. Institution's Own Funds . 1160'

.
9. Other SOurces . ..... 1170.

-

-
.$ 2,033,475 74_9- %

.

21.6 % __35._sto

315,329, Basle research is
directed toward an in-
crease of knowledge.
it is research where
the primary aim of the
sovesttgraor is a fuller
knowledge or under-
standing of the sub-
pet under study
rather 'than a prac
tics) application
thereof-44'

.

Applied research is
directed toward the
practical spot's :stick'
of knowledge The
definition of applied
research differs from
basic research chiefly
in terms of the objec-
lives of the investrga-
for

Development is the
systematic use o
knowledge directs<
toward the design ant
production of usefu
prototypes. ma.
te ri a Is. devises
systems. methbds', of
orocesses. It does no,
nclude quality con.
trot or routine
product testing

.

14,042

142,648

,96.03.,
339,903

. 4

75,361

h. lOtal (sum.of a to g) 1100

; .

$ 3,017,391 71.2 se., 24,p_ , 4.2 %

a-

t - t
. 'ITEM 1. GENERAL INSTRUCTIONS

-
Source of funds refers to immediate, squrces rather than

original sources of funds For example, fun'ds received from a
foundation - 'should be reported under Opt source, even if in-,
dustry was the original source of some or all of the foundation's
funds

Exclude R&D contracts subcontracted 4:15, your institution to
be performed by otherogranizations

-Include indirect costs incurred in carrying out R&D programs
(e.g. such costs as plant maintenance, executive management,
libranes). include all indirect costs defrayed with institution's
own funds in addition to those reimbursed or reimbursable by
the sponsoring organization.

laFederal Government
include grants and contracts earmarked for research and

development by all agencies of the Federal Government. *

lbStale Government .
include funds designated for R&D by State governments

and their agencies. Include restricted funds supporting
research and development at agricultural experiment stations

lcLocal Government
include funds designated for R&D by county, municipal, or

other local governments and their ageocies

tdFoundations.& VOluntary Health Agencies
the following funding sources should not be reported in

Item td: instead report them as noted:
a) Funds from foundations which are affiliated with or grant

splay to your inststutibn should be reported in lf
b) Funds denved from State or local government health

. agencies should be reported in lb or lc.
c) Funds from professional societies such as the Ainer'ican

Medical Association should be reported in Ig

htIndustry
hiclude all grants and contracts earmarked for R&D by

profitRiakIng. organizations, whether engaged in production,
distribution, research, service. or other activities.

IfInstitution's Own Funds
1-includes any fOodsyour institution was free to.designate (of

R&Q. The sources of.fhese funds may include:
a) Endowment income
b) Tuition arid fees
c) Unrestricted Stare or local government appropriations
d) Gene ra l-p urpose gran ts f rom industry, foundations, or other

outside sources, provided these were unrestricted funds.
e) Indirect costs on separately budgeted projects funded by

your institution as well as unreimbursable indirect costs
associated with R&D financed by outside organizations.

fgother Sources
report any additional funds received from outlide sources

other than those already noted, and which were earmarked-for R&D
by thotourco. Examples include gifts, grants, o r contracts received

" from privite individuals or professional societies, and designated
for R&D by them.

4
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ITEM 2. TOTAL AND FEDERALLY FINANCED EXPENOITUREA-FOR SEPAR4TfLY
BUDGETED RESEARCH AND DEVELOPMENT, BY FIELD-15F SCIENCE, 1973-74

Field of Science
. - '

ifr Illustrative Disciplines'
' '

Thousands of dollars

Total ,Federal
_ .

a. ENGINEERING

. . .
Aeronautical-agncultural, chemical, civil electrical. '
industrial mechanical. metallurgical, mining, nuclear,
petroleum, bio-and-biomedical; energy, textile. architecture

1410
' 34§,292

.

i
s, 239,55

..b PHYSICAL SCILNCES (TOTAL1 or... . 1420 339,435 271,44

11) Astronomy Astrophysics, optical and radio. x-ray. gamma-ray, neutrino 1421, 24,840 17,38
(2) Chemistry Inorganic. Organo-metallic. organic, physical, analytical,

pharmaceutical, polymer science (exclude biochemistry) .1422

,

117,479
.

88,41

(3) Physics AcOustics, atomic and molecular, condensed matter,
elementary particles, nuclear structure, optics, plasma 1423

"IA ,232, 148,18

(4) Other Used for.muftidisciplinary projects vrithinphysical sciences
and for disciplines not requested separately . . 1424 23,884

.

. 17,46

c ENVIRONMENTAL

SCIENCES

.

ATMOSPHERIC SCIENCES. Aeronomy, solar weather modification,
meteorology. extra-terrestnal atmospheres .

GEOLOGICAL SCIENCES. Engineering geophysics, geology,
geodesy, geomagnetism. hydrology, geochemistry. paleomagnetism,
paleontology, physical geography, cartography, seismology; soil'
sciences
OCEANOGRAPHY Chemical, geological, physical, marine geo-
physics. marine biology. biological oceanography

..._

1430 .

231,138

. -
.

-
.. .

166,08

'd 'MATHEMATICAL SCIENCES (TOTAL),.
1440 77 ;026 57,75

(1) Mathematics Algebra,-analysis. applied mathematics, foundations and
logic, geometry, numencal analysis, statistics, topology. 1441 37,8,22 29,30

(2) Computer
ScienCes

Design, development, and application of computer capabilities
to data storage and manipulation. information science- 14-42 39,204 28,44

p .
e. LIFE SCIENCES (TOTAL)

1450 3.37 1. 053 ,b3
...-'

(1) Biological
Sciences

,
Anatomy. biochemistry, biophysics, biogeography, ecology,
embryology, entomolcigy, 'genetics, immunology. microbiology,
nutrition, paracitology, pathology, pharmacology, physical
anthropology. physiology, botony, zoologyanthropology.

- ,
1451

-1.616-
.

525;877

,

370,78.,

(2).Agricultural Agricultural chemistry. agronomy, animal science, conservation,
dairy science, plant science, range science, wildlife 1452 323,364 99,89

(3) Clinical
Medical

.

Anesthesiology, cardiology, endOctrinology, gastroenterology,
hematology, neurology, obstetrics, ophthamology, preventive
Medicine and community health, psychiatry, radiology, surgery,
'veterinary medicine', dentistry, pharmacy ..

145.3_
--

,

*
709,395

.
,

.

54.0,11.

(4) Other Used for multidisciplinary twojects within life sciences 1454
.

.
f. PSYCHOLOGY.

Animal behavior, clinical, educational, experimental
human 'development and personality, social '

.

1460 75,415 58 55r,

g. SOCIAL SCIENCES (TOTAL) . , .1470"
.

245,317, 135,92.

(tkEconomics
'

Econometrics. international, industrial, labor,
-agricultural, public finance and fiscal policy 1471 49,303 22,41:

(2) Political
Science

Regional studies, comparative government, international .

relations, legal systems, political theory, public administration 1472 26,970 11 ,34.
'

(3) Sociology ..
Comparative and historical, complex organizations,

io-
.

culture aqd social structure, demography, group
interactions; social problems and welfare, theory

14b
64,878 41,25:

(4) Other
'

History, cultural an,tiiropology, linguistics, socio- .
economic geography. research in education 1474 104;166 -_ 60,91:

51,11!
h. OTHER

SCIENCES

- -

To be used when the multidisciplinary and 'interdisciplinary ,

aspects make the classification under one priinary field
Impossible, do not include nonscience activitie2 such as: ' /

English or music 'in this survey
1480

.
2

86,431
.

i. TOTAL (SUM of s to h) Check to insure that column totals are identical with :

data reported in item 1. . I.

.1400.
.

3,017;391

, .

2,,033,47!

1

9

5

4

7

3

8

4

9

5

9

1

2

3

2

A 7r
C.TI . ik .
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ITEM 3. CURRENT EXPENDITURES FOR INSTRUCTION AND DEPARTMENTAL RESEARCH IN

THE SCIENCES AND ENGINEERING, BY FIELD OF SCIENCE, 1973-74 (Direct expenditures only)

-

Field of Science

Total Instruction and
Departmental Research
(Thousands of dollars)

(1)

Departmental Research as
a Percent of Col. 1

*.N. (2)

a. Engineering

b Rhysiciersciences

c. Environmental sciences

d Mathematical sciences

e. Life scientes

f Psychology . _ ...
g. Social sciences . ,

h Other sciences, NEC ...

a .

,
.

- -

.

_ . ....

1510 $ 4/3,851 . 10.2 %
1520 .. 399 .688 11.6 %

1530 110,979 11.3 %

.1540 _ 267,365 .' 10.6.'16
1550. 1,521,819 11.9 % ..

P
1560 186,007 '10.1 %.

1570 830,202 10.5 %
1580 153,864 8.0 %

L Total (sum of a to h) , 1500 ., $ 3,883,775 a/ 11.0 %

INSTRUCTIONS
In column 1, include the salaries of department heads, faculty members. secretaries andlechnicrans, office Snd

saboratory supplies, and expenditures for degree credit instructional programs in science andengineering subjects

in column 2, departmentai research means research"activities that are not separately budgeted and accounted for
Percentage estimates may be based on consultations with department chairman or estimated from centratreCords If

central records are used. take the proportion of time spent by faculty on instruction. organized research. public

service. and administrationthe residual should yield departmental research. Faculty activity reports may also be

used as a basis for estimating departirental research.

Note, The time spent in supervising the thesis work of graduate students should be reported as an expenditure for

instruction, not for departmental research. 11 no departmental research is performed by yourorganization, please

report zero in column 2. a

ITEM 4. CAPITAL EXPENDITURES FOR SCIENTIFIC AND ENGINEERING FACILITIES
AND EQUIPMENT FOR RESEARCH, DEVELOPMENT, AND INSTRUCTION,

BY FIELD OF SCIENCE, 1973-74

Field of Science.

'Thousands of Dollars

Total
(1)

Federal
Government

(2)

a, Engineering .

b. Physical sciences

c 'nvironmental sciences

d. Mathematical sciences .. . . .

e. Life sciences

f. Psychology

g. Social sciences

h Other sciences. NEC .

1710 $ 90.315 42,283

1720 89,450 20,880

1730 24,022 7,023

1740 23,708 4,291

1750 ,494,845 140,768

1760 15,606 2,596

'1770 .59,478 .4,614

1780 39.510 5,2.39

i. Total (sum of a to h) 17.00
4 837,334 S. 227,694

All
Other Sources

(3)

$ 48.432
68,570

16,999

19,417

354;077

13,010

54,864

34..271

609,640

INSTRUCTIONS I -
Report funds fOr facilities which were in process or completed ,during 1973-74. Expenditures for administration:

buildings, steam plants, residence halls, and other such facilities should be excluded Onless utilized principally for

research, development, or instruction in engineering or in the sciences. Land costs should beexcluded Exclude small

equipment Items in your currant fund account costing approximately $200 to $500 or less, as determined by

institutional policy.

Facilities and equipment expenditures include the following: (a) fixed equipment such as built-in equipment and '

furnishings; (b) movable scieptific equiptnent such as oseillosopes, pulse-height analyzers; (c) movable furnishings

such as desks; (d) architect's fees, site work, extensionof utilities, and the building costs of service functions such as

integral cafeterias and bookstores of a facility; (e) facilities constructed to house separate components such as
medical schools,and teaching hospitals, and(f) special separate facilities used to house scientific apparatus such as

accelerators, oceanographic vessels, and computdrs.

a/ Graduate Degree Granting Institutions in the Sciences and Engineering.
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